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IN THE CI .inure. 

Please substitute the following claims for the same-numbered claims in the application: 

1. (Currentiy Amended) A method of forming an integrated circuit transistor having 
a reduced gate height, said method comprising; 

forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

forming spacers te-have-wjth a target spacer width adjacent to said gate stack, 
wherein by forming said gate stock from said l au u n ti t od structure w it h said at leant out 
sacrificial lnyor, as oppos e d to w itho ut said at least one sacrifioial foyor, a height uf i.a id 
gate Hf. de is iu uu ^ d - n that said uugr ^ i pnrr r w i dth em It achiev e d wherein fa order 
to achieve said target spacer width a combined hgigfaj pfsgid gate gpnte and said at 
least one sacrificial lay er is p redetermiTipH; 

doping regions of said substrate not protected by said spacers with an impurity to 
form source and drain regions adjacent said gate stack, wherein .aid spacars with said 
target spacer width is predetermined to ensure tw ^gerg snffi^ntlv „ r „^ ^ 
source and drain regions from said gate stack so as to avoid lateral encroachment of said 
impurity into a channel region below said gate stack recess nf » hdgbiof^ r ~- 
conductor; and 
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removing said spacers and said sacrificial layer. 

2. (Previously Presented) The method in claim 1, wherein said forming of said 
spacers adjacent said gate stack comprises forming said spacers adjacent said gate 
conductor and said at least one sacrificial oxide layer above said gate conductor. 

3. (Canceled). 

4. (Previously Presented) The method in claim 1, wherein said forming of said 
spacers comprises forming said spacers so as to positions said source and drain regions 
further from said gate conductor when compared to source and drain regions formed with 
spacers formed only to said height of said gate conductor. 

5. (Previously Presented) The method in claim 1, wherein said sacrificial layer 
above said gate conductor is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 
forming additional sacrificial layers above said oxide layer. 

6. (Original) The method in claim 5, wherein said sacrificial oxide layer protects 
said gate conductor. 

7. (Previously Presented) The method in claim!, wherein said laminated structure 
10/604,912 , 
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includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant a^said 
impurity llirough said gate conductor and said gate dielectric layer to said silicon layer. 

8- (Previously Presented) The method in claim 1 , wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method rurther comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method rurther comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 
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* (Currently Amended) A method of forming an integrated circuit transistor, having 
a reduced gate height, said method comprising: 

forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

forming spacers fcnhave with a target spacer width adjacent to said gate 
stack wh nrnin by f omm iy . aid ^ ,-i tc stack from said laminated st i u c turo with :aid at I l uo L 
e ne sacrificial layor, as opposed to without Gai q flt least one sac r ifi c ial layer, u height o f 
s aid gate stack is increased se that said target cpacer width eon be acbicvo d , wherein in 
or der to achieve said target spacer w id th, a c ombin ed height of said gate conductor and 
said at least one sacrificia l laver is p reterm in AH- 

epitaxiaJly growing raised source and drain regions on said substrate adjacent said 
spacers; 

after said epitaxially growing of said raised source and drain regions, implanting 
an impurity into said raised source and drain regions and into said substrate below said 
raised source and drain regions, 

wherein implanting said impurity after said epitaxially growing of said raised 
source and drain regions avoids subjecting said impurity to the thermal budget of said 
epitaxially growing process and wherein nid spaeers » i m said target spacer width is 
predetermined to ensure that said sp ar^ sufficientl y, separate said raised source and 
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PAGE 5/22 * RCVD AT 4/18/2006 10:26:56 AM [Eastern Daylight rrnie]' SVR:USPT0-EFXRF-1I11 ' DNS:2738300 1 ($0:3012618825* DURATION (mm-ss):0546 



04/18/2006 01:35 3012618825 



GIBB IP LAW 



PAGE 



drain regions from said gate stack so as to avoid lateral encroachment of said impurity 
into a channel region below said gate stack regardless gfj, height of sat H gate conduct^ 
and 

removing said spacers and said sacrificial layer. 

10. (Canceled). 

1 1 . (Previously Presented) The method in claim 9, wherein said forming of said 
spacers comprises forming said spacers with said target spacer width so as to positions 
said raised source and drain regions further from said gate conductor when compared to 
raised source and drain regions formed with spacers formed only to said height of said 
gate conductor. 

1 2. (Original) The method in claim 9, wherein said sacrificial layer above said gate 
conductor is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 
forming additional sacrificial layers above said oxide layer, 
wherein said sacrificial oxide layer protects said gate conductor. 

13. (Previously Presented) The method in claim % wherein said laminated structure 
includes a gate diekctric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

10/604,912 , 
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wherein said method further comprises doping said source and drain regions and 
said gate co D ductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant a* said 
impurity through said gate conductor and said gate dielectric layer to said silicon layer. 

14. (Previously Presented) The method in claim 9, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a firet doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 

15. (Previously Presented) The method in claim 9, wherein by implanting said 
10/604,912 n 
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impurity after said epitaxially growing process, said impurity avoids being diffused 
result of said thermal budget of said epitaxially growing process. 



asa 



16. (Currently Amended) A method of forming an integrated circuit transistor having 
a reduced gate height, said method comprising: 

forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor, 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

forming spacers to-feaw with a target spacer width adjacent to said gate stack 
whorcin by forming jaid gate jtaclc from said laminated structure? v , ith said at lcau uuu 
saorifioial layer, as opposed to without said at least one saorifio i al layer, a huij j it u f juld 
gate stack is increased so that ™ i ri targot spae o r v , idth can be auhi u vu d . wherein in nrde/ 
to achieve said target spacer width, a combined hei g ht of saiH p ,t« inductor mA said * 
least one sacrificial law is predetermiti^- 

epitaxially growing raised source and drain regions on said substrate adjacent said 
spacers, wherein said process of epitaxially growing said raised source and drain regions 
is performed in the absence of doping impurities; 

after said epitaxially growing of said raised source and drain regions, implanting 
an impurity into said raised source and drain regions and into said substrate below said 
raised source and drain regions, 

wherein implanting said impurity after said epitaxially growing of said raised 
10/604,912 g 
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source and drain regions avoids subjecting said impurity to the thermal budget of said 
epitaxially growing process and wherein said pacers w it h said target spacer width is 
predetermined to ensure that sgjd. spacer, suffiriomly. separate said raised source and 
drain regions from said gate stack so as to avoid lateral encroachment of said impurity 
into a channel region below said gate stack regardless of , heig ht of §ajd ggfe a dductor; 
and 

removing said spacers and said sacrificial layer. 

17. (Previously Presented) The method in claim 16, wherein said forming of said 
spacers adjacent said gate stack comprises forming said spacers adjacent said gate 
conductor and said at least one sacrificial oxide layer above said gate conductor. 

18. (Canceled). 

19. (Previously Presented) The method in claim 16, wherein said forming of said 
spacers comprises forming said spacers with said target spacer width so as to positions 
said source and drain regions further from said gate conductor when compared to source 
and drain regions formed with spacers formed only to said height of said gate conductor. 

20. (Original) The method in claim 16, wherein said sacrificial layer above said gate 
conductor is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 

10/604,912 q 
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forming additional sacrificial layers above said oxide layer. 

21. (Original) The method in claim 20, wherein said sacrificial oxide layer protects 
said gate conductor. 

22. (Previously Presented) The method in claim 16, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant said 
impurity through said gate conductor and said gate dielectric layer to said silicon layer. 

23. (Previously Presented) The method in claim 16, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method further comprises a second doping process of doping halo 
10/604,912 , 0 
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regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 



24. (Currently Amended) A method of producing an integrated circuit transistor 
comprising: 

forming a laminated stack deposition, 

wherein said laminated stack deposition is formed in a process comprising: 
forming a silicon layer over a substrate layer; 
forming a gate oxide on said silicon layer; 
forming a gate conductor on said gate oxide; and 
forming of least one sacrificial material above said gate conductor, 
patterning said gate oxide, gate conductor, and said sacrificial material into at 
least one gate stack; 

forming temporary spacers ^teve with a target spacer width adjacent to said gate 

nno wrifioial l ii ym. opp o p t d l u ^thm it 5 n 1 m 1 , „ t - r • |t ] | y a . a u f 

sai d gate steefc L iuum -nrf in that Lai d L i r^ t T nrr m Lli u fee a ch i e v e d wherein in 



order to a chieve said tar pet 
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. ^'d at least one sacrificial i ny »r jg eredetomined; 

epitaxially growing raised source and drain regions above said substrate layer 
adjacent said temporary spacers, such that said temporary spacers separate said raised 
source and drain regions from said gate stack, wherein said process of epitaxially 
growing said raised source and drain regions is performed in the absence of doping 
impurities; 

simultaneously implanting an impurity into said raised source and drain regions 
and into said substrate below said raised source and drain regions, 

wherein implanting said impurity after said epitaxially growing of said raised 
source and drain regions avoids subjecting said impurity to the thermal budget of said 
epitaxially growing process and wherein a ri d temporary spac ers m d i said target spacer 
width ig predetermined to ensure that said temnnrarv T ^ s sufficiently * * r »r»*» ^ 
raised source and drain regions from said gate stack so as to avoid lateral encroachment 
of said impurity into a channel region below said gate stack regardless nf a h^ ? ht^ e ,;A 
gate conductor ; 

growing an additional dielectric layer on said raised source and drain regions; 
removing said temporary spacers without removing all of said sacrificial material; 
performing a halo implant in said raised source and drain regions and in exposed 
regions of said silicon layer; 

forming a permanent spacer adjacent said gate stack, wherein said permanent 
spacer is thinner than said temporary spacer; 

performing a source and drain extensions implant in said raised source and drain 
10/604,912 I2 
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regions and exposed regions of said silicon; 

forming a final spacer filling said exposed regions of said silicon between said 
permanent spacer and said raised source and drain regions; 

implanting additional impurities into said raised source and drain regions and 
exposed regions of said silicon; 

annealing to activate all impurities; 

etching back said additional dielectric layer on said raised source and drain 
regions; and 

saliciding both said gate conductor and said raised source and drain regions. 

25. (Canceled). 

26. (Original) The method in claim 24, wherein said removing of said sacrificial layer 
reduces the height of said gate conductor relative to the gate height associated with the. 
spacing of the source and drain regions created by said spacers. 

27. (Original) The method in claim 24, wherein said forming of said sacrificial 
material above said gate conductor further comprises forming a sacrificial oxide layer 
above said gate conductor, forming a sacrificial nitride layer above said oxide layer and 
forming a sacrificial hard insulator material above said nitride layer. 

28. (Previously Presented) The method in claim 24, wherein said sacrificial oxide 
10/604,912 ,3 



PAGE 13122 * RCVDAT 4/1812008 10:26:56 AM [Eastern Daylight Time] * $VIWJSPT0-EFXRF'1/11 1 DfDS:2738300 1 0810:3012618825' DURATION (mm-ss):0546 



04/18/2006 01:35 3012618825 



GIBB IP LAW 



PAGE 



layer protects said gate conductor. 
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